Identification and characterization of the endothelial cell surface lipoprotein lipase receptor.
The hydrolysis of triglycerides in plasma lipoproteins is mediated by lipoprotein lipase (LPL) that is bound to vascular endothelial cells. The specific endothelial cell surface protein(s) with which LPL associates has not been characterized. To identify this LPL binding protein(s), radioiodinated cell surface proteins from cultured bovine aortic endothelial cells were chromatographed using bovine LPL-Sepharose. A single radioiodinated protein of apparent molecular mass 220 kDa was specifically retained by the gel and eluted with 0.4 M NaCl. A LPL-binding protein of similar size was obtained after metabolic labeling of the cellular proteoglycans with 35SO4, indicating that the 220-kDa protein is a proteoglycan. After heparitinase or nitrous acid treatments the molecular mass of the LPL-binding protein decreased to approximately 50 kDa, suggesting that it contains heparin sulfate chains. A 220-kDa protein from the basal cell surface was also identified using LPL-Sepharose chromatography. 125I-LPL was cross-linked to the endothelial cell surface using ethylene glycobis (succinimidylsuccinate). A single ligand-receptor complex, approximately 350 kDa, was obtained. Heparin and unlabeled LPL decreased the cross-linking of radioiodinated LPL to the cell surface receptor. To examine whether the receptor mediates the internalization of cross-linked 125I-LPL, cells containing 125I-LPL complexed to the surface were incubated at either 37 or at 4 degrees C. The amount of 125I-LPL internalized by the cells was 74% greater at 37 degrees C than at 4 degrees C. This suggested that LPL cross-linked to the receptor was internalized in a temperature-dependent manner. Thus, a 220-kDa heparan sulfate proteoglycan functions as an endothelial cell surface receptor for LPL.